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THE INSTITUTE OF PAPER CHEMISTRY
Appleton, Wisconsin
DEVELOPMENT OF AN IMPROVED DIFFUSION BOARD MATERIAL
SUMMARY
The initial program has been extended to permit some additional laboratory
work and to include two production runs and the preparation of a manufacturing direc-
tive. In preparation for the production run, tests on the effect of refining have
been initiated and are covered in this report.
STATUS OF PROJECT
The original contract on this program expired on October 4, 1961. The
production run originally contemplated had been postponed because of difficulties
encountered in obtaining good tropical stability of the board with respect to pro-
tection against CK. On February 13, 1962 an extension of this contract was approved
having as its purpose a continuation of the process study for further improvements
in the general properties of the board with a minimum sacrifice of its protective
characteristics, development of quality control tests, two production runs on full-
scale equipment, and the preparation of a manufacturing directive. In accordance
with the approval of this extension, experimental work has been resumed and this
is the first monthly report covering experimental work under the new contract.
OUTLINE OF LABORATORY WORK
The renewed contract stipulates that a block of laboratory work will be
carried out as groundwork for the commercial scale productions immediately follow-
ing it. The intention of this work is to optimize the physical properties of the
board at its present stage with the least sacrifice of its protective properties.
On this basis, a program of laboratory work to cover gaps in the previous work and
to reaffirm some of the results of previous work has been initiated. This program
will be carried out according to the following schedule:
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(1) Fiber characteristics. A relatively unrefined pulp obtained from
the Wood Conversion Company will be evaluated at three degrees of refining; blends
of refined stocks will also be used. Drainage rates for the refined stock will be
determined with Canadian Standard and Green freeness testers and fiber classifi-
cation will be determined with a screen classifier. Aquapel-Kymene sized boards,
wet-pressed at three levels, will be formed from the refined and blended stocks.
These boards will be subjected to the following tests: density, carbon dioxide
diffusivity, smoke penetration, water absorption, beam strength, and wet and dry
tensile strength.
(2) Fungicides. Of the fungicides previously evaluated, Cunilate
2419 and sequestered copper pentachlorophenate have shown the most promise.
Aquapel-Kymene sized boards will be formed from a selected stock with additions
of these materials at three levels. These boards along with sized blanks will
be tested for gas life and mildew resistance.
(3) Stabilizers. Aquapel-Kymene sized. boards will be formed with the
incorporation of a commercially available grade of zinc oxide at three levels of
addition. These boards will be tested for density, carbon dioxide diffusivity,
gas life, water absorption, beam strength, and wet and dry tensile strength.
(4) Sizing. Boards will be formed with additions of Aquapel 360 and.
Kymene 557 at levels slightly above and slightly below the level presently in use
(0.5% active Aquapel 360 and 0.2% active Kymene 557). These boards will be tested
for density, carbon dioxide diffusivity, gas life, water absorption, beam strength,
and wet and dry tensile strength.
(5) Charcoal content. Boards will be formed with optimum addition
levels of sizing and zinc oxide and two levels of charcoal addition different
than the 25% level presently in use. These boards will be tested for density,
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carbon dixoide diffusivity, smoke penetration, gas life, water absorption, beam
strength, and wet and dry tensile strength.
(6) Caliper. Boards will be formed with optimum sizing, stabilizer,
fungicide, and charcoal additions at two calipers differing from the present range
of calipers. These boards will be tested for density, carbon dioxide diffusivity,
gas life, beam strength, and wet and dry tensile strength.
EFFECT OF REFINING
A quantity of lightly refined pulp was received from the Wood Conversion
Company. Portions of this pulp were refined in a laboratory Sprout Waldron re-
finer at the Institute at settings of 0.001, 0.015, and 0.030 inch between the
refiner plates.
Bauer, McNett fiber classification (IPC Method 415) and Green and Canad-
ian Standard freeness tests were run on samples of the pulps. A 3-gram ovendry
fiber charge was used in the Canadian Standard freeness tests and a 5-gram oven-
dry fiber charge was used in the Green freeness tests. The results of these
tests are presented in Table I. An inconsistency was noted in the results of
these tests in that the freeness of the pulp refined at a 0.015-inch plate set-
ting was higher than the freeness of the pulp refined at a plate setting of 0.050
inch; however, the fiber classification and the densities of boards formed from
these pulps bear out the freeness values, Evidently, this inconsistency represents
a lack of controllability in the operation of the laboratory Sprout Waldron or an
error in the adjustment of the plates.
These pulps and two blends, one consisting of 50% pulp refined at a 0.001-
inch plate setting and 50% pulp refined at a 0.030-inch plate setting and. the other
consisting of 70% as received pulp and 30% pulp refined at a 0.001-inch plate




U. S. Army Chemical Center Procurement Agency Page 5
Project 2256 Report Fifteen
setting, were formed into boards using three levels of wet pressing. It was
necessary to make additional refiner runs to obtain pulps for use in the blends.
Although the second refiner runs were made at the same settings as the first runs,
it is not certain that these pulps are duplicates of their initial counterparts
as no tests have been made on them at this time. The calipers, densities, and
carbon dioxide diffusivities of the boards are presented in Table II.
Board densities are plotted as a function of Green freeness in Fig. 1
and the relationship between density and carbon dioxide diffusivity is shown for
each of the pulps in Fig. 2. Figure 2 indicates that there is some difference in
the relation of density to diffusivity that is dependent on the individual pulps.
Possibly the diffusivity is somewhat affected by proportions of coarse and fine
material in the pulp; however, sufficient data are not yet available to provide
any quantitative conclusions.
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